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1
ROTATING MOWER BAFFLE MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a division of application Ser. No.
08\212,071, filed 11 Mar. 1994 now U.S. Pat. No. 5,483,790,
which is a continuation-in-part of application Ser. No.
08\121,817, filed 15 Sep. 1993 now abandoned.

BACKGROUND OF THE INVENTION

Typical mowing machines include a housing within which
a blade rotates to cut vegetation such as grass. The blade 1s
typically fixed to a spindle rotatively driven by a power
source such as an engine. Many mowers provide a discharge
outlet in the housing through which clippings exit the
housing. Other mowers mulch the clippings by preventing
them from exiting the housing. These mulching mowers
block the discharge outlet, thereby cutting and re-cutting the
clippings within the housing until they fall into the lawn in
relatively small fragments.

Conventional mowers typically tend to accumulate grass
clippings which stick to the underside of the deck. This
accumulation of clippings can be caused by mowing wet
grass, and also due to the fact that clippings can become
sticky when cut. Excessive accumulation of clippings within
the housing can cause clogging near or in the discharge
outlet. The clippings can even build-up to a point where
rotation of the blade or spindle is hindered. Furthermore, the
accumulated clippings stuck to the underside of the housing
can create resistance to the flow of air and clippings within
the housing such that the discharge of clippings through the
discharge outlet is generally hindered. The insufficient dis-
charge of materials through the outlet can result in unsightly
windrowing or clumping of grass clippings on the lawn.
Some mowers provide extra large wings on the mower blade
for directing a larger amount of air out through the discharge
outlet. However, larger wings tend to undesirably increase
the amount of noise generated by the mower.

Mulching mowers tend to experience particularly large
accumulation of clippings beneath their mower decks. The
mulching mowers cut and re-cut the clippings into small
fragments which can more readily adhere to surfaces within
the housing. Also, since mulching mowers generally do not
provide a discharge outlet for clippings, the clippings recir-
culate and are suspended within the deck for a longer period
of time, which gives the clippings more opportunity to
become stuck or adhere to the underside of the deck.

It would therefore be desirable to provide a mowing
mechanism which generally hinders clippings from sticking
to or otherwise accumulating on the underside of the deck.
It would also be desirable for such a mower to maintain a
relatively large volume of air and clippings being expelled
through the discharge outlet. Furthermore, it would be
desirable to provide a mower which generates a relatively
low amount of noise during operation.

SUMMARY OF THE INVENTION

The preferred embodiment of the present invention pro-
vides a disc or baffle positioned above a mower blade within
a housing. The blade includes a cutting edge and a trailing
upturned wing for generating airflows and updrafts within
the housing. The baffle has an outer portion spaced above the
cutting portion of the blade. An inner portion of the batile
extends generally inwardly and downwardly from the outer
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portion to a position proximate the blade. The general shape
or configuration of the baffle serves to confine air and
clippings flowing within the housing to an area proximate
the cutting portion of the blade, and thereby keeps the air and
clippings contained in an area within the housing which has
relatively high wvelocity airflows. The high velocities
enhance the discharge of clippings from the housing. The
rotation of the baffle also serves to increase the airflow in the
housing due to viscous drag or friction between the baffle
and the flowing air, thereby further increasing the airflow
within the housing. The higher airflows created by the
rotating baffle allow a smaller wing to be utilized on the
blade, thereby decreasing the noise generated by the mower.
Centrifugal forces imparted to clippings by the baffle gen-
erally prevent the clippings from accumulating on the under-
side of the bafile. Alternative embodiments include deflec-
tors formed in the baffle which are designed to enhance the
flow of clippings and air within the housing. Air inlets
formed in the top wall of the housing are designed to allow
air to enter the space between the baftle and the top wall of
the housing for enhancing the airflow within the housing
during muiching operations. Another alternative embodi-
ment includes a stationary baffle which generally extends
around the periphery of the cutting blades, and acts to direct
clippings inwardly toward the rotating bafile where they are
futher directed downwardly into the blade for re-cutting.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of the preferred embodiment of the
present invention.

FIG. 2 is a partial side view of an alternative embodiment
of the present invention including a lip 64 formed at the
outer edge of the disc 36.

FIG. 3 is an alternative embodiment of the present inven-
tion including openings 66 in the housing 10.

FIG. 4 is a view from beneath a rear discharge mower
deck having discs 36 according to the present invention
operatively positioned within the cutting chambers.

FIG. 5 is a plan view of an alternative embodiment of the
disc 36 according to the present invention, and which
includes ribs 58 formed in the outer portion 50 of the disc 36.

FIG. 6 is a plan view of an altermative embodiment of the
disc 36 according to the present invention, and which
includes ribs formed in both the inner 52 and outer 50
portions of the disc 36.

FIG. 7 is a plan view of an alternative embodiment of the
disc 36 according to the present invention, and which
includes tabs 60 formed in the outer portion 50 of the disc

36.

FIG. 8 is a plan view of an alternative embodiment of the
disc 36 according to the present invention, and which
includes tabs 60 formed in the inner 52 and outer 50 portions

of the disc 36.

FIG. 9 is a plan view of an alternative embodiment of the
disc 36 which includes openings 62 in the outer portion 50

of the disc 36.
FIG. 10 is alsectiona] view of the ribs 58 shown in FIGS.

5 and 6.

FI1G. 11 is a sectional view of the tabs 60 shown 1 FIGS.
7 and 8.

FIG. 12 is a sectional view of the front portion of an
alternative embodiment having a rotating batfle and a fixed

or stationary baftle.
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FI1(G. 13 15 a sectional view of the alternative embodiment
of FIG. 12, and showing the rear portion of the mower deck.

FIG. 14 is a view from beneath the mower deck having the
stationary bafile of FIGS. 12 and 13.

FIG. 15 is an exploded view from beneath the mower
deck having rotating baffles as shown in FIGS. 12-14.

FIG. 16 1s a view from beneath the mower deck with the
blades and rotating baffle removed for clarity.

FIG. 17 is a sectional view of the stationary baffle taken
along line 17—17 in FIG. 16.

FIG. 18 is a sectional view of the stationary baffle taken
along line 18—18 in FIG. 16.

FIG. 19 1s a sectional view of the stationary bafile taken
along line 19—19 in FIG. 16.

FIG. 20 1s a plan view of the rotating disc as shown in
FIGS. 12-15.

FIG. 21 is a side view of the rotating disc shown in FIG.
20.

FIG. 22 15 a sectional view of the deflector member taken
along line 22—22 in FIG. 20.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIGS. 1, there is shown the preferred
embodiment of the present invention. A housing 10 having
a top wall 12 and downwardly extending side walls 14 is
provided which can be coupled with a tractor vehicle having
a power source. The vehicle’s power source operatively
drives a belt which engages a pulley 16. A spindle 18 is fixed
for rotation with the pulley 16 and is operatively supported
by bearings 20 within a spindle housing 22. The spindle
housing 22 is bolted to the top wall 12 of the housing 10. The
radially inner portion 24 of a mower blade 26 is coupled
with the lower end portion 28 of the spindle 18. The radially
outer end portion 30 of the blade 26 includes a cutting edge
32 for mowing vegetation and a trailing wing portion 34 for
impelling air and clippings upwardly.

The preferred embodiment provides a baffle or disc mem-
ber 36 which is coupled for rotation with the spindle 18 and
blade 26 within the housing 10. The disc 36 is positioned
between the top surface of the mower blade 26 and a
shoulder portion 38 defined by the spindle 18. A bolt 40 is
received by the lower end portion 28 of the spindle 18 and
presses a blade washer 42 upwardly against the blade 26.
The bolt 40 thereby presses the blade washer 42, blade 26
and disc 36 upwardly against the shoulder portion 38. The
blade 26 and disc 36 are thereby fixed for rotation with the
spindle 18. Other means for coupling the disc 36 to the
spindle 18 or blade 26 could also be employed, such as by
welding the disc 36 to the spindle 18, by providing an
irregular shaped opening such as a hex in the disc 36 which

mates with a shape formed in the spindle 18, or by bolting
the disc 36 to the blade 26 near the spindie 18.

According to the preferred embodiment and as seen in
FIG. 4, a disc 36 is coupled with each spindle 18 of a three
spindle mower deck 44. A rear discharge opening 46 is
provided, and includes separate discharge channels 48
through which the grass clippings pass after exiting the
cutting chambers on their way to the discharge outlet 46. The
rear discharge mower deck 44 shown in FIG. 4 is described
1n greater detail in U.S. Pat. No. 5,267,429, which is
incorporated herein by reference. The present invention,
however, 1s also usable with mower deck housings other
than that shown in FIG. 4, such as single spindle decks,
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mulching mowers, side discharge mower decks, or walk
behind mowers.

Next, the operation of the preferred embodiment will be
discussed. As the blade 26 rotates within the housing 10
grass and vegetation are cut by the leading cutting edge 32
of the outer portion 30 of the blade 26. The trailing wing
portion 34 impels grass clippings upwardly and generally
creates an updrait as it rotates within the housing 10. Some
of the grass clippings which are moving upwardly in the
housing 10 contact the disc 36 which is rotating at the same
speed as the blade 26. However, the clippings do not tend to
stick or accumulate on the underside of the disc 36 since it
1s moving generally with the blade 26. The centrifugal force
of the rotating disc 36 is imparted to the clippings contacting
the disc 36 and acts to generally throw the clippings out-
wardly and generally prevent clippings from sticking to the
underside of the disc 36.

The motion of the disc 36 also acts to enhance the velocity
of air and clippings within the housing 10. Viscous drag or
friction between the underside of the disc 36 and the air
within the housing 10 will tend to increase the speed of the
air. The general configuration of the disc 36 also helps
enhance the airflow. The disc 36 includes a first outer portion

50 which 1s spaced from the top of the blade 26, and a
second inner portion 52 which extends inwardly and down-

wardly from the outer portion 50 to abut the blade 26. The
disc 36 thereby serves to contain or confine a particular
volume of air within the housing 10 near the outer portion
30 of the blade 26 generally near the trailing wing 34 of the
blade 26. The disc 36 acts to create a channel wherein
airflow in the housing 10 is relatively large. By preventing
or blocking the high speed air from flowing to locations that
would have less airflow, such as near the center of the
housing 10 near the spindle 18, a large portion of the air
within the housing 10 maintains its relatively high speed.
The resulting high airflow within the housing 10 generally
enhances the discharge of clippings through the discharge
outlet 46. The general shape of the disc 36 prevents clippings
from being propelled to the center of the housing 10 near the
spindle 18 and spindle housing 22 where the airflow would
otherwise be relatively low and where clippings would be
prone to accumulate on the spindle housing 22 and associ-
ated hardware located within the deck 10. Air resistance due
to clippings buildup near the spindle 18 at the center of the
blade 26 is thereby reduced or eliminated, resulting in
enhanced airflow velocities and discharges.

The outer edge 54 of the disc 36 shown in FIGS. 1 and 4
terminates at a location substantially above the blade 26. A
gap 18 thereby established between the blade 26 and the disc
36 through which clippings and air may flow to exit the
housing 10 through the discharge outlets 46 at the rear of the
housing 10.

The relatively high airflows which result from the use of
the disc 36 according to the present invention generally
allow a relatively small trailing wing section 34 to be
utilized on the blade 26. The noise level of the blade 26.
which is largely attributable to the blade’s wing portion 34,
is thereby generally reduced.

As shown in FIG. 4, the housing 10 with which the
preferred embodiment is used can be provided with inserts
56 which block a portion of the discharge channels 48 for
providing a mulching feature. Airflow through the discharge
channels 48 is thereby restricted. In this mode the rotating
discs 36 continues to prevent the accumulation of clippings
on the underside of the deck or mower.

Several modifications to the preferred embodiment
described above are contemplated within the spirit of the
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present invention. A first alternative embodiment 1s shown in
FIG. 5. The disc 36 shown in FIG. § includes deflectors or
ribs 88 formed in the generally horizontal outer portion S0
of the disc 36, although the deflectors 58 could also be
welded or otherwise fixed to the underside of the disc 36.
The deflectors 58, shown in a sectional view in FIG. 10,
extend downwardly from the disc 36 and are designed to
grab, direct or otherwise deflect air and clippings such that
airflow in the direction of the blade 26 is generally
enhanced. The ribs 58 are also intended to enhance the
deck’s mulching capability by forcing clippings down-
wardly back into the blade 26 for re-cutting. FIG. 6 shows
an alternative embodiment having deflectors or ribs 38
formed in the generally horizontal outer portion 30 of the

disc and also the downwardly sloping inner portion S2 of the
disc 36. These ribs 58 on the inner portion 52 of the disc 36
are also intended to enhance airflow and mulching within the

housing 10. FIG. 7 shows another embodiment having
punched tabs 60 extending downwardly from the generally
horizontal outer portion 50 of the disc 36. FIG. 11 shows a
sectional view of the tabs 60. Like the ribs 38 mentioned
above, the tabs 60 are designed to direct air in the general
direction of the blade 26 to enhance airflow, and to deflect
clippings downwardly back into the blade 26 for further
- mulching and re-cutting. FIG. 8 shows a disc 36 having tabs
60 formed in the outer portion 50 of the disc 36 and also the
inner sloped portion 52 of the disc 36. The tabs 60 formed
on the inner portion 52 of the disc 36 are added to direct air
and clippings in the direction of blade rotation and down-
wardly into the blade for re-cutting.

FIG. 9 shows a disc 36 having holes 62 formed in the
outer portion thereof and which are intended to direct air and
clippings in the direction of blade rotation. The openings or
gaps 62 also decrease the mass of the rotating disc 36 such
that the inertia of the disc 36 will be decreased. The
relatively low inertia of the rotating disc-36 is intended to
extend the operating life of the blade clutch which initiates
blade rotation and which halts the blade 26 when blade
rotation must be quickly stopped. The openings 62 are also
designed to deflect air and clippings in the direction of blade
rotation, and to deflect air and clippings generally down-
wardly for re-cutting by the blade 26.

The embodiment shown in FIG. 2 includes a downturned
lip 64 formed at the outer radial edge of the disc 36. The disc
36 shown in FIG. 2 conforms generally closely to the shape
and contour of the housing 10, and acts to channel the high
velocity air flowing within the housing 10.

The various embodiments of the disc 36 shown in FIGS.
1-10 can be manufactured from metal materials by various
processes such as stamping of sheet metal. The discs 36
could also be manufactured from plastic or composite mate-
rials such that the defiectors, ribs 38, tabs 60 or openings 62,
could be molded into the disc 36 during its manufacture.

In the embodiment shown in FIG. 1, viscous drag and
centrifugal force which is applied to the air between the disc
36 and the top wall 12 of the housing 10 may act to throw

some of this air outwardly away from the spindle 18, thereby

creating a partial vacuum between the disc 36 and the top
wall 12 of the housing 10. FIG. 3 shows a housing 10 which
includes a plurality of holes or openings 66 which allow air
to enter the housing 10 between the disc 36 and the top wall
12 of the housing 10. The openings 66 formed in the top wall
12 of the housing 10 are designed to allow the viscous drag
and centrifugal force applied to the air above the disc 36 to
draw in air through the openings 66 from the atmosphere.
The mechanism shown in FIG. 3 is therefore intended to
direct the air above the disc 36 outwardly and into the stream
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of high velocity air beneath the disc 36 near the side walls
14 of the housing 10, thereby enhancing the atrflow within

- the housing 10 as well as the discharge of maternials through |

the discharge outlet 48. The outward flow of air above the
disc 36 is also intended to hinder clippings from becoming
lodged between the disc 36 and the housing 10. The open-
ings 66 may be particularly advantageous in a mulching
mode when the discharge outlets 48 are at least partially
closed. Closure of the outlets 48 can decrease the movement
of air out of the housing 10, and therefore air is prevented
from entering the housing 10. Since little or no air is flowing
into the housing 10 there is little or no updraft for lifting the
grass which is about to be cut. Cut quality can therefore be
negatively affected. The air inlets or openings 66 in the
housing 10 shown in FIG. 3 are designed to allow air to enter
the housing 10 for creating an updraft for the beneficial
lifting of the grass which 1s about to be cut.

Referring now to FIGS. 12-22, there 1s shown an alter-
native embodiment of the present invention which is par-
ticularly adapted for mulching. FIG. 12 is a view from
behind a blade 70 as it rotates within a mower deck housing
10. The mulching blade 70 is supported and driven by a
spindle 18. A bafile or disc member 72 1s coupled with the
blade 70 for rotation therewith. The disc 72 includes a
radially outer portion 74 and a radially inner portion 76. The
radially outer portion 74 is spaced above the blade 70, and
the inner portion 76 extends inwardly and downwardly from
the outer portion 74 to a position proximate the blade 70.
The inner portion 76 extends obliquely with respect to the
blade 70. Also included in this alternative embodiment is a
stationary bafflc 78 which generally extends around the
entire periphery of the cuttting blade 70. The stationary
baffle 78 is positioned above the outer portion 80 of the
blade 70, and includes a surface 82 which extend generally
obliquely with respect to the blade 70. As grass 1s cut by the
outer portion 80 of the blade 70, a frailing upturned wing
portion 84 directs clippings and air upwardly against the
stationary baffle 78. The surface 82 of the stationary baftle
78 can then direct or defiect the air and clippings inwardly
toward the inner portion 76 of the disc 72. The inner portion
76 of the disc 72 can then direct air and clippings down-
wardly toward the inner mulching portion 86 of the blade 70,
which includes a leading cutting edge and a downturned
wing portion 88. The inner portion 86 of the blade 70 acts
to re-cut or mulch the clippings and direct them downwardly
for being deposited on the ground. FIG. 13 shows a sectional
view of a rear portion of the housing 19. The stationary
baffle 78 shown in FIG. 13 is positioned at the rear of the
housing 10 and has a lower edge portion 89 which extends
outwardly from the spindle 18 slightly more than does the
stationary baffle 78 and housing at the front and side portions
to thereby allow more clippings to be deposited onto the
ground at that location.

FIGS. 14 and 1S5 show the underside of a multi-spindle
deck 10 according to the alternative embodiment of FIGS.
12 and 13. The stationary baffle 78 according to the preferred
embodiment is a single piece which generally encloses or

generally extends around the periphery or circumference of
each of the three mower blades 70 within the housing 10.
FIG. 16 shows the underside of the single-piece stationary
baffle 78 positioned within the housing 10 without the blades
70 and rotating discs 72. As can be seen from FIGS. 17-19
which show cross sections of the overturned deck 1iliustrated
in FIG. 16, the stationary baffle 78 includes deflecting
surfaces 82 which when installed extend downwardly from
the top wall of the housing 10 and which are oblique with
respect to the blade 70 when installed. The deflecting surface
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82 generally extends around the entire periphery or circum-
ference of each mower blade 70.

Referring now to FIGS. 20-22, there is shown in greater
detail the rotating disc 72 of the embodiment of FIGS.

12-19. As seen in FIGS. 20-22, a plurality of deflector
members 90 extend downwardly from the disc 72. As the air
and clippings are directed inwardly from the stationary
baffle 78 and against the inner portion 76 of the rotating disc
72, the deflector members 90 will act to further direct the air
and clippings downwardly toward the inner mulching por-
tion 86 of the blade 70. A sectional view of a deflector
member 90 is shown in FIG. 22, and illustrates how the
deflector member 90 extends downwardly from the surface
of the disc 72 during operation. The disc 72 can be manu-
factured of a plastic material.

We claim:

1. A mower mechanism comprising:

a rotatively driven spindle,

a blade having a radially inner portion coupled for rota-
tion with the spindle and a radially outer portion for
cutting vegetation,

a housing within which the blade rotates, and

a disc operatively carried within the housing for rotation
with the blade and having a radially outer portion
spaced above the blade, said disc also having an inner
portion extending radially inwardly from the outer
portion to a position in close proximity to the blade,
said inner and outer portions of the disc serving to

confine air and clippings near the outer portion of the
blade.

2. The invention of claim 1, wherein the radially outer
portion of the disc has an outer end portion spaced substan-
tially above the blade for allowing air and clippings to travel
radially outwardly through a discharge outlet formed in the
housing,

3. The invention of claim 1, wherein the inner portion of
the disc directly abuts the blade.

4. The invention of claim 1, wherein the inner portion of
the disc extends downwardly and inwardly from the outer
portion of the disc to abut against the blade.

5. The invention of claim 1, wherein the housing includes
a top wall spaced generally above the disc, and said top wall
of the housing includes openings for allowing air to travel
into the space between the disc and the top wall of the
housing.

6. The invention of claim 1, and further comprising at
least one deflector member operatively coupled with the
outer portion of the disc and extending downwardly there-
from.

7. The invention of claim 6, wherein said deflector mem-
ber 1s a rib extending downwardly from the disc.

8. The invention of claim 6, wherein said deflector mem-
ber 1s a tab punched in the disc and extending downwardly
therefrom.

9. The invention of claim 1, and further comprising at
least one deflector member operatively coupled with the
inner portion of the disc and extending downwardly there-
from.

10. The invention of claim 9, wherein said deflector
member is a rib extending downwardly from the disc.

11. The invention of claim 9, wherein said deflector
member 1S a tab punched in the disc and extending down-
wardly therefrom.

12. The invention of claim 6, and further comprising
deflector member operatively coupled with the inner portion
of the disc and extending downwardly therefrom.

13. The invention of claim 7, and further comprising at
least one rib coupled with the inner portion of the disc and
extending downwardly therefrom.
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14. The invention of claim 8, and further comprising at
least one tab punched in the inner portion of the disc and
extending downwardly therefrom.

15. The 1nvention of claim 1, wherein at least one opening
1s formed in the outer portion of the disc.

16. A mower mechanism comprising:

a rotatively driven spindle,

a blade having a radially inner portion coupled for rota-
tton with the spindle and a radially outer portion for
cutiing vegetation, said outer portion including a wing
portion for directing air and clippings upwardly,

a housing within which the blade rotates, said housing
having a top wall and downwardly extending side
walls, and

a baflle operatively carried within the housing for rotation
with the blade and having a radially outer portion
spaced above the blade, said bafile also having an inner
portion extending radially inwardly from the outer
portion of the baffle to a position whereat the inner
portion abuts the blade, said inner and outer portions of
the baffle and the downwardly extending side walls of
the housing serving to confine air and clippings near the
outer portion of the blade.

17. The invention of claim 16, wherein the radially outer
portion of the baffle has an outer end portion spaced sub-
stantially above the blade for allowing air and clippings to
travel radially outwardly through a discharge outlet formed
in the housing.

18. The invention of claim 16, wherein the inner portion
of the baffle extends downwardly and inwardly from the
outer portion of the baffle.

19. The invention of claim 16, wherein openings are
formed in the top wall of the housing for allowing air to
travel 1nto the space between the baffle and the top wall of
the housing.

20. The mvention of claim 16, and further comprising at
least one deflector member operatively coupled with the
bafile and extending downwardly therefrom. |

21. The invention of claim 20, wherein said deflector
member is a rib extending downwardly from the baffle.

22. The invention of claim 20, wherein said deflector
member is a tab punched in the baffle and extending down-
wardly therefrom.

23. The invention of claim 16, and further comprising at
least one deflector member operatively coupled with the
inner portion of the baffle and extending downwardly there-
from.

24. The invention of claim 23, wherein said deflector
member is a rib extending downwardly from the baffle.

25. The invention of claim 23, wherein said deflector
member 1s a tab punched in the baffle and extending down-

wardly therefrom.

26. The invention of claim 20, and further comprising at
least one deflector member operatively coupled with the
inner portion of the baffle and extending downwardly there-
from.

27. The invention of claim 21, and further comprising at
least one rib coupled with the inner portion of the baffle and
extending downwardly therefrom.

28. The invention of claim 22, and further comprising at
least one tab punched in the inner portion of the baffle and
extending downwardly therefrom.

29. The invention of claim 16, wherein openings are
formed 1in the outer portion of the baffle.
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